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ABSTRACT 
In this thesis, the unsteady mixed convection flow over a cylinder of elliptic 
cross section when the major axis are horizontal (blunt orientation) and vertical 
(slender orientation) have been studied. The study focused on the solution near the 
forward and rear stagnation points subjected to constant temperature placed in an 
incompressible viscous fluid.  The unsteadiness is due to an impulsive motion of the 
free stream. The governing boundary layer equations are first reduced into a non-
dimensional form, and then, transformed into a set of non similarity boundary layer 
equations, which are solved numerically using an efficient implicit finite-difference 
method known as Keller-box method. The numerical results are obtained for various 
values of the Prandtl numbers, Pr, the mixed convection parameter,   and parameter 
for blunt and slender orientation,  . The effects of these parameter on velocity 
profiles, temperature profiles as well as Nusselt number are presented through graphs 
and tables.  It is found that the increasing value of   leads to a decreases in the 
velocity profiles for both cases, blunt and slender orientation near the forward and 
rear stagnation point, respectively. An increased value of temperature profiles is 
found near the forward stagnation point while the value is decreased near the rear 
stagnation point for the case of slender orientation. The temperature profiles are fixed 
for the case of blunt orientation. Further, near both the forward and rear stagnation 
points, it is also found that the Nusselt number is fixed with increasing   for the 
case of blunt orientation. However, for the case of slender orientation, the Nusselt 
number near the forward stagnation point is decreased whereas near the rear 
stagnation point it is increased. 
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ABSTRAK 
Dalam tesis ini, masalah aliran lapisan sempadan tidak mantap berserta 
olakan campuran yang melepasi silinder berbentuk elip bagi kedua-dua paksi utama 
adalah menegak (orientasi tumpul) dan melintang (orientasi langsing) di kaji. Fokus 
kajian ini adalah kepada penyelesaian di sekitar titik genangan hadapan dan belakang 
pada suhu malar di dalam bendalir pekat yang tidak termampat. Ketidakmantapan 
aliran adalah disebabkan oleh gerakan dedenyut arus bebas. Persamaan-persamaan 
lapisan sempadan menakluk, pada mulanya diubah bentuk kepada bentuk tak 
bermatra, kemudian diubah kepada set persamaan lapisan sempadan tak serupa, 
seterusnya diselesaikan secara berangka dengan menggunakan kaedah beza terhingga 
tersirat yang efektif dikenali sebagai kaedah kotak-Keller. Keputusan-keputusan 
berangka yang diperolehi meliputi pelbagai nilai nombor Prandtl, Pr, parameter 
olakkan campuran,   dan parameter untuk orientasi tumpul dan langsing,  . Kesan  
parameter - parameter ini terhadap profil halaju, profil suhu dan juga nombor Nusselt 
dipaparkan menerusi graf dan jadual. Didapati dengan meningkatnya nilai  
menyebabkan profil halaju menurun di sekitar titik genangan hadapan dan belakang 
bagi kes orientasi tumpul dan langsing. Peningkatan nilai profil suhu didapati berlaku 
di sekitar titik genangan hadapan tetapi menurun di sekitar titik genangan belakang 
bagi kes orientasi langsing. Namun, bagi kes orientasi tumpul, profil suhu adalah 
tetap. Seterusnya, hasil kajian juga menunjukkan nilai nombor Nusselt adalah tetap 
dengan peningkatan   di sekitar titik genangan hadapan dan belakang bagi kes 
orientasi tumpul. Walaubagaimanapun, bagi kes orientasi langsing, nombor Nusselt 
menurun di sekitar titik genangan hadapan manakala meningkat di sekitar titik 
genangan belakang.   
 
 
 
